Background Native Americans are disproportionately affected by cancer morbidity and mortality. This study examined intention to receive cancer screening in a large sample of Native Americans from the Northern Plains, a region with high cancer mortality rates. Results About 63% of the sample planned to receive cancer screening. In multivariate analyses, individuals who planned to receive cancer screening were women, responsible for four or more people, received physical examinations at least yearly and had received prior cancer screening. They also were more likely to hold the belief that most people would go through cancer treatment even though these treatments can be emotionally or physically uncomfortable. About 90% of those who did not plan to receive cancer screening would be more likely to intend to receive cancer screening if additional resources were available. Conclusions In an area of high cancer morbidity and mortality, over one-third of screening eligible individuals did not plan to receive cancer screening. Future research should evaluate the potential for improving cancer screening rates through interventions that seek to facilitate increased knowledge about cancer screening and access to cancer screening services in the community.
advanced-stage disease at cancer diagnosis [1, 2, [11] [12] [13] . As a result, from 1975 to 2004, Native Americans were the only racial/ethnic group in the United States that did not experience a decline in cancer mortality [14] . In the Northern Plains, a region located in the Northern United States spanning eleven states and three Indian Health Service Areas, the mortality rate for cancers in which effective screening exists is 79% higher in Native Americans when compared to Whites [15] .
Although several studies have documented facilitators and barriers to receipt of cancer screening for Native American populations [16] [17] [18] [19] [20] , these studies have not focused on a critical step toward achieving cancer screeningan individual's future intention to be screened. Intention has been shown to be a predictor of future screening in a metaanalysis examining studies across multiple racial-ethnic groups and clinical settings [21] . Intention to get screened is influenced by diverse antecedent factors such as attitudes, beliefs, and social influences [22] . The few studies examining this issue in Native Americans have solely focused on breast and cervical cancer screening intention among Native American women. These studies have found that traditional beliefs and practices are a predictor of mammogram [23, 24] and cervical cancer screening intention [25, 26] along with other cancer knowledge, health system, and sociodemographic variables [26] .
Understanding factors that predict intention to receive cancer screening in a sample of Native Americans from both genders is important because effective cancer screening exists for both genders. This is particularly critical for Native Americans residing in the Northern Plains who have the highest age-adjusted cancer mortality rates compared to other regions in the United States [27] . Examining the factors that are associated with cancer screening intention in this population can assist with designing targeted interventions that seek to improve cancer screening rates and shed light on potential causes of cancer screening disparities.
In this study, we specifically examine cancer beliefs, knowledge, socio-demographic, and health system factors as predictors of intention to undergo cancer screening. We use data from the Walking Forward Community Survey, one of the largest surveys about cancer screening ever conducted in a Native American population. We also examine the role of potentially providing additional resources for education about and access to cancer screening in increasing the intention to participate in cancer screening.
Methods

Sample and data collection
Participants were a convenience sample recruited at public events such as health fairs, via advertisements, and by word of mouth. They received a twenty dollar incentive for participation. Those eligible were age 21 or older and selfreported that they were enrolled tribal members. All eligible individuals were candidates for periodic cancer screening according to the American Cancer Society Screening Guidelines [28] . Data were not collected on the number of individuals who were approached to participate and declined. The final sample size was 975. The final sample differed from data in the 2000 census by having higher education (57% versus 41-42% with more than a high school education) and more women (61% versus 50-51%) [29] . The survey was orally administered by enrolled tribal members in 2004-2006 on three reservations located in South Dakota and among the urban/Rapid City Native American community in the service region of the Rapid City Regional Hospital also in South Dakota. Surveys approximately took one hour to complete.
Survey and variables
The survey was designed using community-based participatory methodology [30] . The research team started by identifying from the literature known barriers to cancer screening in underserved populations and then by developing questions about these barriers. Focus groups in the community examined these questions for cultural appropriateness and clarity of concept. After revision, the questions were then sent on to the tribal leadership and the Indian Health Service for comment and approval. Walking Forward staff who are also community members administered the survey and had input into interpretation of data via review and editing of final manuscripts. The final survey contained 65 questions. Questions covered demographics, logistical difficulties with accessing care, personal medical history, knowledge of cancer and clinical trials, perceptions and beliefs about cancer, and future intentions regarding cancer screening and treatment. IRB approval was obtained from all appropriate institutions including IHS and tribal health boards.
Intention to undergo cancer screening, the primarydependent variable, was assessed by response to a question that asked about cancer screening in general, ''I plan to obtain cancer screening?'' No and I do not know responses were combined and compared to a yes response. Only individuals answering this question were included in the analyses (n = 950). Explanatory variables included information on cancer beliefs, cancer knowledge, socio-demographics, and health care. Cancer beliefs were assessed by asking respondents to place their perceptions and beliefs on a five-point scale between two opposing statements assessing cancer fatality, whether talking about cancer could cause cancer, quality of life prospects after cancer survival and the impact of discomfort caused by treatment on the decision to go through cancer treatment. Cancer knowledge was assessed by summing up the correct responses to three multiple choice questions. Correct answers were ''cancer is a name for about 100 different diseases,'' ''a cancer screening test is a medical test that looks for cancer,'' and ''the chances of curing cancer are better if the cancer is found and treated early.'' Socio-demographic variables included age, gender, education, number of people for whom the respondent felt personally responsible including extended family and friends, the presence of reliable transportation and daily phone access. Health care questions asked about the presence of a medical condition requiring regular visits to a health care provider or facility, frequency of physical check-ups besides monitoring of an existing condition, first place seeking medical care when sick, one-way travel distance to regular health care provider, how medical bills are paid, whether a doctor or nurse ever recommended cancer screening, and ever having received cancer screening previously.
The number of additional access and knowledge resources requested was tallied from yes/no questions that asked if participants ''would be more likely to go for cancer screening if: a person made a public presentation on it in my community, I knew more about cancer screening, a cancer screening clinic came to my community regularly, I had help with transportation, I had help making an appointment for the screening.'' Statistical analysis Data were analyzed using Stata version 10.0. Using logistic regression, odds ratios (OR) and 95% confidence intervals (CI) were calculated comparing those who did not intend to those who did intend to receive cancer screening. Using a backward selection process, we manually eliminated those variables that were not significant at p \ .20. All other variables were included in the model. Likelihood tests were conducted to determine the statistical significance for groups of indicator variables. Results were considered statistically significant at p \ 0.05.
Results
Sample characteristics are described in Table 1 . Over half of the sample was aged 21-40, women and had at least a high school education. The majority had reliable transportation and phone access. Most had medical bills paid by and received health care first through the IHS. About 46% had medical conditions that required regular doctor visits, and 70% received physical examinations at least yearly. About 45% reported prior cancer screening. About 26% answered two or three cancer knowledge questions correctly. Five to eleven percent held negative perceptions and beliefs about cancer.
About 63% of the sample planned to obtain cancer screening. After adjustment, men (OR 0.69; 95% CI 0.47-0.98) were less likely to plan to receive cancer screening than women (Table 2) . Individuals who were responsible for four or more people (1.69; 1.12-2.55) received physical examinations at least once a year (2.38; 1.04-3.49) or every 2-3 years (1.91; 1.08-2.33) or had been screened for cancer before (1.89; 1.26-2.83) were more likely to say yes, they did intend to obtain cancer screening. Individuals who said yes were also more likely to hold the belief that most people would go through cancer treatments even though the treatments can be emotionally or physically uncomfortable (1.28; 1.11-1.48). Age, education, reliable phone or transportation, travel distance to provider, payor of medical bills, first place seeking care, the presence of a medical condition requiring medical visits, a health care provider's recommendation for cancer screening, cancer knowledge, and other negative cancer perceptions and beliefs were not significant predictors of cancer screening intention. Differences in beliefs or intention to receive cancer screening across tribes were not able to be analyzed due to inadequate study power. Figure 1 shows the percent of individuals who reported that additional access and knowledge resources would make them more likely to receive cancer screening by the intent to obtain cancer screening. About 10% of those who did not intend to get screened for cancer reported not wanting any additional resources to improve their access to cancer screening or knowledge about cancer screening. About 46% of those who did not intend to receive cancer screening reported being more likely to receive screening if they had all five resources suggested in these areas. In contrast, 73% of those who already intended to receive screening also reported wanting all five of these resources (p-value \ .001).
Discussion
In this large sample of Native Americans from the Northern Plains, a region with high cancer mortality rates, we found that only 63% of screening eligible individuals planned to obtain cancer screening. Those who planned to receive cancer screening were more likely to be women, be personally responsible for four or more people, have frequent physical examinations, have had cancer screening in the past, and believe that people would go through cancer treatment despite the fact that these treatments can be uncomfortable.
Cancer Causes Control (2011) 22:199-206 201 Our findings highlight the importance of understanding which beliefs are relevant when designing interventions that seek to improve cancer screening rates. The only assessed belief in our study that was a significant predictor of cancer screening intention was a normative belief about the decision of others to undergo cancer treatment despite side effects. The importance of collective norms in Native American culture has been well documented [31, 32] . Other research has discussed that Native American individuals who are diagnosed with cancer may choose not to widely disclose their diagnosis due to the negative stigma associated with cancer in the culture [33] [34] [35] . In fact, in a separate survey of cancer patients in this region, 40% of Native American patients already diagnosed with cancer agreed with the statement that ''once someone is diagnosed with cancer, people in the community will treat Baseline category for comparison is women; personally responsible for 0-1 persons; 0-25 miles; never had physical examination or only when needed; did not answer any cancer questions correctly; believe that many cancer survivors are not able to live a good life anymore; many would not go through cancer treatment because it would be uncomfortable * p B 0.05; ** p B 0.01; *** p B 0.001 Fig. 1 Number of access and knowledge resources requested by intent to obtain cancer screening Cancer Causes Control (2011) 22:199-206 203 that person in a way that makes him or her uncomfortable'' [36] . A potential opportunity for intervention in our population may be to engage Native American community members who have received cancer treatment in the public health effort to increase education and awareness about cancer screening and its benefits [35, 37] . Involving cancer survivors also has emerged as a strategy to improve cancer screening in other ethnic populations. For example, testimonials from prostate cancer survivors are known to influence the decision to get screened for prostate cancer among African American men [38] . Also, results from a focus group study among Hispanic and African American men revealed that their preferred method of receiving cancer screening education was through use of cancer survivors [39] . This approach could help mitigate fears about treatment itself as well as empower previously diagnosed individuals with a positive role in the community, thus countering some of the cultural stigma associated with cancer diagnosis. Our findings also suggest that intention to receive cancer screening is associated with an individual's past decision to engage in preventive behaviors and less related to health care system factors. Similar to other studies, we found that having prior cancer screening and more frequent physical examinations was a significant positive predictor of cancer screening intention [40, 41] . Interestingly, unlike what has been found with actual receipt of cancer screening, the place where health care was received [42] [43] [44] and receiving a health care provider's recommendation for screening [45] [46] [47] [48] [49] [50] [51] [52] did not predict cancer screening intention in our study. This finding also contrasts with results from the same survey that indicated that the strongest determinant of receiving cancer screening in this population was recommendation for screening by a doctor or nurse [53] . It is possible that a screening recommendation results in an immediate action leading to screening (e.g. scheduling an appointment), but intention to receive screening reflects a preference based on pre-existing attitudes and social influences [22] in which health care providers were not strong influences. Another possible explanation for the differing results found in this study when compared to others is sample demographics. The majorities of our respondents were women aged 21-40 only currently eligible for cervical cancer screening. As they would not be eligible for other types of screening for up to two decades, there may have been different factors that influenced intention to receive cancer screening when compared to other study samples.
We also found that additional resources for cancer screening education and assistance with cancer screening in the community have potential to improve the intention for cancer screening. About 90% of individuals who originally did not plan to receive cancer screening stated they would be more likely to receive cancer screening if they had these resources. Our community-based program, Walking Forward, is further expanding cancer screening services through a more comprehensive patient navigation system. During the first phase of Walking Forward (2004-2009), community navigators were involved in educational outreach that emphasized the importance of cancer screening and early detection that could potentially lead to more successful cancer-related health outcomes if patients were diagnosed with early stages of cancer. In the next phase of Walking Forward, a cancer screening coordinator will work within the Indian Health Services (IHS) clinic to coordinate and facilitate cancer screenings, follow up on abnormal results, and refer newly diagnosed cancer patients for treatment in a timely fashion. The cancer screening coordinators will work in tandem with the community navigators, who will continue to conduct cancer educational modules in an effort to increasing screening rates. Through these interventions, it is the long-term goal of the program to lower cancer mortality rates among Native Americans in this region.
Our study results should be interpreted in light of certain study limitations. Because the study cohort was not a random sample, our results may not be generalizable to all Native Americans from the Northern Plains region nor perhaps to other Native American groups. The North American Native American population is comprised of multiple culturally heterogeneous and vulnerable sub-populations harboring unique socio-cultural concerns with respect to health care from region to region [18, 19, 24, 54, 55] . In particular, it is noteworthy that a greater proportion of patients surveyed for this study had completed high school or greater than high school education than what is observed for Native Americans nationally. As a lower educational level has been associated with decreased used of preventative health services and cancer screening in minority populations [7, 54, 56] , our findings might overestimate the percentage of individuals who intend to receive cancer screening in this population.
In conclusion, in the Northern Plains, an area of high cancer morbidity and mortality, we found only approximately two-thirds of screening eligible individuals intended to receive cancer screening. Interventions that increase interaction with individuals already diagnosed with and treated for cancer may offer an opportunity to improve awareness of benefits of screening in this community. Also, efforts that facilitate increased knowledge about and access to cancer screening in this community show significant promise for improving the cancer screening rate. Future research should evaluate these potential types of interventions for effectiveness in reducing cancer mortality in this vulnerable population.
